Introduction
Potentially toxic elements is a concept currently used as a suitable alternative for term of groups of metals and metalloid with specific characteristics affecting the environment. If the concentration of these elements increases over tolerated limit, it may adversely affect human health or crop and livestock production. If we talk about potentially toxic trace elements, we do not preclude that their low concentrations may also act stimulatingly (Khun et al., 2008) . Water reservoirs have a significant function for landscapes and act as an important component of watermanagment system. Silting of reservoirs is a process which affects not only the capacity and lifetime of water facilities, but also the way of their use. This process brings a lot of problems (Pariláková et al., 2005) . The regions affected by mining activity are considered as risky regions, where an increased content of potentially toxic elements in soil sediments could be found. Due to aeration and oxidation of minerals in these areas there are risky elements released into solutions. One of the problem is that elements are released and mobilized into the environment. Therefore streams, which are located nearby the territory or within the territory of workings and spoil heaps, are considered to be a significant source of pollution. Contaminated water can be brought by these streams and thus highly contaminated sediments, captured as sediments in the waterworks can be delivered after precipitation of risk elements (Šutriepka, 2006) .
Potentially toxic elements can be significantly toxic even at low concentrations and a large part of them can be accumulated in living organisms. Their presence in sediments can pose a risk of negative changes in the environmental quality. One of the high risk elements is mercury. Mercury has one of the highest accumulation coefficient (Alloway, 1990) . It can be considered as a chemical element, which contaminates the environment on a large scale primarily from anthropogenic sources. Its concentration goes up to the range of 0.3 mg kg -1 in almost 90 % of all values. Bed load sediments are an important and prior reservoir of pollutants in the contaminated areas of the environment. Bed load sediments indicate reliably the state of environmental pollution (Potančok, 1997) . The highest concentrations of mercury are indicated by the sediments from source areas in the Spišsko-gemerské rudohorie and the surroundings of Banská Bystrica (Bodiš and Rapant, 1999) . In the sedimental environment mercury poses a high risk especially for sensitive organisms. It is an accompanying element in the complex of siderite-sulphide ores. An increased mercury content in the external flysch zone corresponds with lithology, while the average content of Hg in the claystones is 0.185 mg kg -1 and the average content of Hg in the sandstones is 0.137 mg kg -1 . The zones containing mercury were identified in industrial areas (Bodiš and Rapant, 1999) . The high concentrations of Hg in sediments (>0.09 mg kg -1 and mainly with Zn-Pb-Ag-Au-Hg (Salminen et al., 2005) . Mercury in sediments shows a good correlation with Cu, Cd (P > 0.4) and a low correlation with Zn and P 2 O 5 . There is an influence of geochemical differences in geological bedrock and mineralized areas on the distribution of mercury in the sediments. This fact indicates the mineralization process (Cu, Zn, Cd). The organic matter plays a key role in a solid binding between mercury and the environment, thus it contributes to a reduced migration of Hg in the environment. Inorganic mercury is more bound to the organic matter, whereas organic mercury has a low degree of dissociation and adsorption. Mobility of mercury is increased by the influence of decomposition of its organic complexes and there starts up the formation of solid complexes with fulvic and humic acids. Mercury sorbs to humus if the pH is acidic, in an alkaline medium it sorbs to clayey minerals, oxides and hydroxides of other metals (Kabata-Pendias and Pendias, 1984; Urminská, 2011) . Microorganisms have a significant impact on the occurrence and migration of mercury in soils, and mercury can be methylated and reduced by microorganisms (Urminská, 2011) . The pollution is also affected by other anthropogenic activities, eg. poor quality application of phosphate fertilizers or burning of fossil fuels (Salminen et al., 2005) .
The aim of this work is to analyze sediments in the selected water reservoirs of Piargs group (Počúvadlo, Malá Richňava, Veľká Richňava, Windšachta) and to determine the concentrations of mercury in these sediments. Moreover, results gained by chemical analysis and with emphasis on the environment the study focuses on the prediction of potentially negative effects of mercury contained in sediments on organisms. Furthermore, our target is to determine the correlation relationships and the statistical significance of dependencies of analyzed environmental parameters.
Material and methods
The status of the monitored areas has been assessed based on the observation and chemical analysis of sediments from selected water reservoirs in Banská Štiavnica territory. A statistical analysis was performed by "Indices Analysis'' (Obtulovič, 2010) and "Spearman's rank correlation coefficient" (Stehlíková, 1999) . The Spearman's rank correlation coefficient (ρ s ) is a measure of dependence based on measurement of the correlation between rankings. The calculation of Spearman's correlation coefficient (Stehlíková, 1999 in Urminská, 2002 :
The coefficient indicates the interdependence between two elements, e.g. interdependence between the concentration of two specific elements. Σ d i (i = 1, 2, ..., n) means the sum of the differences between ranking, n represents the number (eg. number of monitored community). "Indices Analysis" represents an analysis of phenomena and processes of which we would like to assess in aspect of their development dynamics, time, place and matter-of-fact define (Obtulovič, 2010) .
Sediment samples were taken once a year in autumn from the selected water reservoirs. Samples were taken mainly with a hand sampler from a part of the bank. The weight of all samples was up to 5 kg. Samplings were carried out from a dam sediment and from the settled sediment located opposite the dam. In 2002 the samplings from the water reservoirs Počúvadlo, Malá a Veľká Richňava were taken from the depth of 3.0 m, 5.0 m and 8.0 meters using a submersible digger launched from a boat. The Windšachta sediment was taken from a bottom of the reservoir using a sink-hole technique. One analysed sample represents five samplings from one sampling location, while the sample material was mixed in a clean polyethylene containers. To determine the content of analyzed element a sedimental fractionation with the texture under 0.125 mm has been used. Two different methods such as a flow electrochemical method and an atomic absorption spectrometric method have been used to analyze chemical elements in the leachate.
Results and discussion
The concentration of mercury in sediments was ranged from 0.018 mg kg ) and reached only 4.9 % of the sampling sites Windšachta.
Average concentrations of mercury in our sampling locations showed moderate-to-high dynamics during the period from 2001 to 2010 (Fig. 1-4) . This phenomenon could be caused by local hydrometeorological conditions, by changing thermodynamic conditions and by anthropogenic activities (Urminská, 2011) . Table 1 . The most significant correlation between Hg and As was shown in 2002. The value of Spearman's rank correlation coefficient for concentration of dependencies between Hg and As is 0.65352. Spearman's coefficient is highly significant at the 0.05 alpha level (рvalue 0.0082<0.05). A given dependence is a positive dependence, which means there is an increased concentration of Hg in the environment with increased concentration of As. The (Khun et al., 2008; Liu et al., 2008; Tang et al., 2008; Wei et al., 2010) claim that diverse anthropogenic acitivities contribute to an environmental degradation. Mishra et al. (2008) found that increased concentrations of Hg in sediment significantly influenced the whole aquatic ecosystem. Similar findings were observed by Hiller et al. (2010) . Environmental monitoring indicates that 
Conclusions
Chemical elements influence the environment all over the world because of industrial and agricultural development, exploitation of natural resources and soaring population density and it is reflected one health of all organisms. According to the assessment presented in The Application of sewage sludge and bottom sediments in the soil. Mercury concentration not exceeded the limit for these "Acts". Based on the calculated indices of dependencies we can assess that the development has medium-to-high dynamic and negative effect on the environment. There was manifested a highly statistical significance (based on Spearman's rank correlation coefficient) in relationship of mercury with arsenic, copper, cadmium, lead and zinc. With increased concentrations of mercury in the environment there is also an increase of above mentioned chemical elements observed and this fact means a very high risk for the environment.
